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Overview

Part 1: Discussion of key cancer health
disparities in the US

Part2: Discussion on key factors that
contribute to disparities
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Race and Ethnicity

Race: Biological differences between groups
assumed to have different bio-geographical
ancestries or genetic makeup

Ethnicity: A multi-dimensional construct reflecting
biological factors, geographical origins, historical
influences, shared customs, beliefs and traditions
among populations that may not have common
genetic origin

Both are important factors to consider in trying to

research, understand and diminish cancer
disparities
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Health Disparities in the United States

Health Disparities in the United States

Racial differences in life
expectancy in the United States
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Cancer Disparities: Definition

The NCI defines “cancer health diaparities
as:

“differences in the incidence, prevalence,
mortality and burden of cancer and related
adverse health conditions that exist among
specific population groups in the United
States”
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Cancer Disparities: Definition
Excess Burden of Cancer in the African-
American Community

African-Americans have the highest death
rates from all cancer sites combined, and
from malignancies of the lung, colon and
rectum, breast, prostate, and the cervix of
all racial groups in the united

States”Incidence Rates by Race/Ethnicity
and Sex, U.S., 1999-2012
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Cancer disparities

Cancer Disparities
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Younger age at diagnosis for most cancers
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Younger age at diagnosis for most cancers

Cancers mainly diagnosed at younger age in black men and women
NHL, anal cancer, Kaposi sarcoma and soft tissue

Etiologic heterogeneity
Cause of the cancer differs across groups, causes cancer at different ages
Subtypes can be caused by different factors — can contribute to disparities

Timing or intensity of exposure
For example, exposure to tobacco could occur earlier in one population

Timing, prevalence and frequency of early cancer detection
Screening, or through follow after an incidental finding

NCI Early Onset Malignancy Initiative
The Center for Cancer Genomics (CCG) in collaboration with the Division of Cancer
Prevention’s NCI Community Oncology Research Program (NCORP) invited the twelve
Minority/Underserved NCORP sites to participate in this project
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* Cancer Health Disparities: Second cancers

African Americans also have a higher risk of certain second
cancers

Site-specific risk of second primary cancer in women with
endometrial cancer according to race (1973-2007)

Second Cancer Site White (n = 10,584) Black (n = 463)

SIR (95% CI) SIR (95% CI)
All sites (N = 11,047) 0.85 (0.84-0.87) 1.19 (1.08-1.31)
Solid tumors (N = 9744) 0.85 (0.83-0.87) 1.19 (1.08-1.31)
Digestive system (N = 2854) 0.97 (0.93-1.01) 1.37 (1.16-1.61)
Colon and rectum (N = 1949) 1.02 (0.97-1.07) 1.53 (1.24-1.87)
Liver (N = 40) 0.58 (0.41-0.80) 1.17 (0.32-2.99)
Pancreas (N = 356) 0.88 (0.79-0.98) 0.97 (0.56-1.55)
Respiratory system (N = 1382) 0.72 (0.68-0.76) 1.09 (0.84-1.39)
Breast (N = 3448) 0.98 (0.95-1.01) 1.01 (0.82-1.23)
Female genital system (N = 448) 0.65 (0.59-0.71) 1.48 (1.03-2.07)
Urinary system (N = 801) 1.19 (1.11-1.28) 1.80 (1.25-2.52)

Digestive system: esophagus, stomach, small intestine, colon and rectum, liver, gallbladder, and pancreas.
Respiratory system: lung and bronchus.

Female genital system: ovary, cervix, vagina, and vulva.

Urinary system: urinary bladder, ureter, kidney, and renal, pelvis.
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Geographical factors

Geographical factors contribute to cancer disparities
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Rural-urban disparities

Rural-Urban Disparities in Cancer Mortality
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Geographical factors

Geographical factors contribute to cancer disparities

= A low socioeconomic status (SES) neighborhood confers additional incidence or
mortality risk beyond individual SES (J. Epidemiol. Community Health 2003, 57:444-52)

~ Unequal burden of pollution
~ Access to preventative services (eg tobacco cessation)

~ Areas with the highest percentage of African Americans have the highest exposure to
cancer-associated pollutants (Environ Health Perspect. 2005 113(6): 693—-699)

Rural populations are more likely to have increased cancer incidence, unequal burden of
pollution

~ Forego medical care and prescriptions due to cost

~ Report fair/poor heath and health-related unemployment

~ Experience psychosocial distress
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Rural-urban disparities in cancer incidence

Rural-Urban Disparities in Cancer Incidence

= Rural cancer disparities included higher rates of tobacco associated, HPV
associated, lung and bronchus, cervical and colorectal cancers across most
population groups.

* HPV-associated cancer incidence rates increased in rural areas (APC=0.724,
p<0.05) while temporal trends remained stable in urban areas.

* Cancer rates associated with modifiable risks - tobacco, HPV, and some
preventive screening modalities (e.g. colorectal and cervical cancers) - were
higher in rural compared to urban populations.

* |mpact: Population-based, clinical, and/or policy strategies and interventions
that address these modifiable risk factors could help reduce cancer disparities
experienced in rural populations.

Palmer NR et al, Cancer Epidemiol Blomarkers Prev, 2013,
Weaver KE et al., Cancer Causes Contrel, 2013,
Weaver KE et al., Cancer, 2013,

Zahnd et al. CEBF 2017 )
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Rural-Urban disparities

Rural-Urban Disparities in Cancer Incidence

* The U.S. Preventive Services Task Force recommends population-based screening

for colorectal, female breast, and cervical cancers among adults at average risk for
these cancers and for lung cancer among adults at high risk

* Screening adults for tobacco use and excessive alcohol use, offering counseling and
interventions as needed; and using low-dose aspirin to prevent colorectal cancer
among adults considered to be at high risk for cardiovascular disease based on
specific criteria.

* Recommendation for vaccination against cancer-related infectious diseases
including human papillomavirus and hepatitis B virus.

* The Guide to Community Preventive Services describes program and policy

interventions proven to increase cancer screening and vaccination rates and to
prevent tobacco use, excessive alcohol use, obesity, and physical inactivity.

BB namonaL caNCER INSTITUTE CDC Surveillance Summaries [ July 7, 2017 / 66(14);1-13 ¢



Survival Health Disparities by Cancer Site
African Americans have the highest rate of cancer specific

mortality

Racial differences are not reducing over time (overall)
Breast cancer—disparities might be increasing
Prostate cancers—disparities might be improving

Hazard Ratio and 95% CL HR LCL UCL
AA vs. EA
Prostate e 1.36 127 146
Breast e 147 143 1.51
Lung o 1.02 1.0011.04
Colorectal —a— 1.19 116 123
Combhined < 1.16 114 1.18
Hispanic vs. EA
Prostate —— 1.00 091 1.10
Breast (! 1.09 105 1.13
Lung -] 0.97 094 0.996
Colorectal joef 1.08 104 1.12
Combined . 1.04 1.02 1.06
Asian vs. EA*
Prostate e 0.74 064 086
Breast a— 0.88 0.85 0.92
Lung e 0.86 0.84 0.89
Colorectal e 0.90 087 094
Combined * 0.87 0.85 0.89
Favors Survival Favors Death
1 1 1 1
06 0.8 1.0 1.2 1.4
merican
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Disparities in cancer mortality

Some of the reasons for disparities in cancer mortality: Lack of early

-
detection?
Fomale broast Colorectum Esophagus
100, 100p 100,
L "l S0k X
m ok - 0
| ¢ &
Whit (203 . o &0
B Whie <ol N ol \ &
40} ) Wl yu Py
. BlaC ;_jt 2 4 :‘:I- %3 T;. N w2
Rt N2y
L0 20p &
o 1 R L
1 i o, i A b T . P ’
A 5 D A & »
3 « .,'C" ‘ » £ 3 o l..(:-. .‘.\‘.y 5...\ ‘_‘:t-‘ ....\‘.:.
@ o L\ Ny Q¢ o Ny LS o
Kidney & renal pelvis Liver & intrahepatic bile duct Lung & bronchus Melanoma of the skin

m) NATIONAL CANCER INSTITUTE CA CANCER J CLIN 2015;65:5-29

NATIONAL CANCER INSTITUTE

~

17



»Some of the reasons for disparities in cancer mortality: Access

to screening?
Possibly for some cancers

Breast cancer mammography use similar in equal access to care setting (Cancer 2013 Oct
1;119(19):3531-8)

Colorectal cancer screening is lower among African Americans even in an equal access
to care setting (Cancer. 2013; 4(3): 270-280)

Uptake of screening for other cancers, such as HPV, may also be lower in minority
populations

But the differences exist even in cancers where there is no validated screening modality
(liver, esophagus, etc)

M) NATIONAL CANCER INSTITUTE 18



Lung cancer screening

Lung Cancer Screening

Table 2 Numbers and per cent of lung cancers diagnosed in the NCI-MD case-control study from 1998 to 2015 that fall
within guidelines for lung cancer screening

Criteria

NLST* USPSTFt CMSt

EA AA EA AA EA AA
All (n=1141 EA, n=517 AA) 381(33.4%) 161(31.1%) 449(39.4%) 176 (34.0%) 421(36.9%) 171 (33.1%)
p Value 0.355 0.036 0.134
Men (n=600 EA, n=270 AA) 231(38.5%) 98(36.3%) 269 (44.8%) 110(40.7%) 255 (42.5%) 105 (38.9%)
p Value 0.392 0.119 0.168
Women (n=541 EA, n=247 AA) 150 (27.7%) 63(255%) 180(33.3%) 66 (26.7%) 167 (30.9%) 66 (26.7%)
p Value 0.350 0.007 0.083

Bold signifies statistical significance.

Data based on smoking status, pack-years of smoking, time since quitting and age.

*NLST criteria: aged 55-74, current or former smoker, at least 30 pack-years of smoking, if former smoker, having quit within the last
15years.

tUSPSTF criteria: aged 55-80, current or former smoker, at least 30 pack-years of smoking, if former smoker, having quit within the last
15years.

$CMS criteria: aged 55-77, current or former smoker, at least 30 pack-years of smoking, if former smoker, having quit within the last 15 years.
AA, African American; CMS, Centers for Medicare & Medicaid Services; EA, European Americans; NLST, National Lung Screening Trial;
USPSTF, US Preventive Services Task Force.

m NATIONAL CANCER INSTITUTE Ryan, BM BMJ Open Resp Res 2016;3: e000166 26
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Lung cancer screening

Lung Cancer Screening: Example of guidelines that trend towards
disproportionally excluding some populations

Table 2. Reasons for USPSTF Lung Cancer Screening Ineligibility for SCCS Smokers With Lung Cancer

SCCS Smokers, No. (%)

African
Characteristic® White American Total P Value
All cancer cases
No. 478 791 1269 NA
Age <55y 91(19) 192 (24) 283(22) 03
<30 Pack-years 77 (16) 358 (45) 435(34) <.001
Smoking cessation >15 y 43(9) 47 (6) Q0(7) 04
Ineliai
SORENS S CROR GRS Abbreviations: NA, not applicable;
No. 208 536 744 NA SCCS. Southam Community Cobort
Age <55y 91 (44) 192 (36) 283 (38) 046 Study: USPSTF, United States
<30 Pack-years 77 (37) 358 (67) 435 (58) <.001 Preventive Services Task Force.
Smoking cessation >15 y 43 (21) 47 (9) 90 (12) <.001 Categories are not mutually

axclusive

Aldrich et al., Jama Oncol 2019 June 27
m NATIONAL CANCER INSTITUTE 20



Access to screening

Some of the reasons for disparities in cancer survival: Access to screening?

® Barriers to screening include residence in a rural area and access to
screening services

® Uptake of screening for other cancers can vary
® Breast cancer mammography use similar in equal access to care

setting (Cancer 2013 119(19):3531-8)
® Colorectal cancer screening is lower among African Americans even in

an equal access to care setting (Cancer. 2013; 4(3): 270-280)
® Lung cancer screening similar to lower among African Americans

® Specificity of screening criteria

® But mortality differences exist even in cancers where there is no
validated screening modality (liver, esophagus, etc)
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Oncologist map

Oncologists per 100,000 residents by hospital service area
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Access to care

Some of the reasons for disparities in cancer mortality: Access to care?

Survival rate

Survival rate
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Survival rate

Survival rate
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Access to care

Some of the reasons for disparities in cancer mortality: Access to care?

Small cell lung cancer
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Access to care

Some of the reasons for disparities in cancer mortality: Access to care?

Multiple myeloma
Increased incidence among African Americans but adverse disparities in outcome not observed
African Americans may have a more indolent form of MM

—o—ﬁmﬁs AA patients with

myeloma have
better survival than
EA patients
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Waxman et al. Blood 2010
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Care versus quality care

Similar access to care alone does not equate to equal access to quality care

In a “regular” medical setting, studies show that racial disparity in specialist consultation, as

well as subsequent treatment with multimodality therapy for metastatic colorectal cancer,
exists.

Racial Differences in Treatment for Stage IV Racial Differences in Treatment for Stage IV
80- Colorectal Cancer 100- , Colorectal Cancer
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Factors affecting disparities

Factors affecting disparities in cancer survival

“Stage at diagnosis had the largest effect on racial/ethnic survival disparities, but earlier

detection would not entirely eliminate them. The influences of neighborhood socioeconomic
status and marital status suggest that social determinants, support mechanisms, and access
to health care are important contributing factors.”
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Uptake of care

Some of the reasons for disparities in cancer mortality: Access and uptake of
care?

Even among those with
medicare, AA are less likely
to receive treatment for lung
cancer (Cancer 2008 112 900-
908)

African American renal
cancer patients are less likely
to receive surgical treatment
(nephrectomy) and die more
often from competing causes
than European American
patients (/ Clin Oncol 2007, 25:
3589 - 3595)

@) NATIONAL CANCER INSTITUTE
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Uptake of care

Some of the reasons for disparities in cancer mortality: Access and uptake of

care?
TABLE4. Multhvariate regression analyses asiewing race and the
odds of treatrment amaong all of the study subjects and by tumor
ﬂ-!'_:l 2, e, and sex
Porametes or pscr In a setting of equal
raonmntiess 0% 050 access to care,
Tumar stage . .
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v _ 0580 040158 _
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e o oo ae receive surgery and
. 08 oseine chemotherapy as
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» Potential factors that influence uptake of care
Personal beliefs

Fear

Culture

Patient-doctor relationship

Patient bias

Provider bias

Patient-doctor communication

Co-morbid conditions

m> NATIONAL CANCER INSTITUTE
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Disparities persist

For some cancers, disparities persist even in equal access to care settings

\-\ﬂ‘_\\ T, - ELROPEAN AMERICANS

h— —
—

AFERTAN ANFRICANS

Haeard Kath = 1.6 (95% Cl = 1.1-1.3)

108
0TS
P
B
i}
B
A LR
[
1
L
I o
T 023
Y
0.0 |
T
o
Nirkery o! Rk
Europoan Asmifucana &1
Afncua Amercurs 271

| T 1 T T T T T T T T T
12 b | k] 45 &0 ] E4 k) 103 120 2 144
Follow-up Time in Months

M m 1 L] ™
pi-] -] 5 = '

m MATIONAL CANCER INSTITUTE

M) NATIONAL CANCER INSTITUTE

Cancer 1998, 82: 1310 - 1318;
Concer 2003, 98: 894 - 859
JNCI 91:17, 1993

JNCI Monographs, Ne. 35, 2005 *°

31



Disparities

For some cancers, disparities persist even with equal access to equal care

Table 2. Quastidle Regression Estimated Racial Difference In Time to Surgery Across Percentfies for Women
With a Diagnosis of Sreast Cances i the US Milltary Health System, 1238.2007
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This study’s results indicate that
time to breast cancer surgery
was delayed for NHB compared
with NHW women in the Military
Health System. However,

the racial differences in TTS did not

explain the observed racial
differences in overall survival
among women who received
breast-conserving surgery.

* Modk acunted for ape moetal
status, actree daty states. mitary
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Study Varabies subsacion of the
Mathods section for a description
of the varuitle bvasle )
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Is biology a contributing factor

Is biology a contributing factor?

L Association between race and survival
* Racial disparities in in a clinical trial setting

prostate and breast cancer
survival between African-
American and European-
American persist in

randomized clinical trials
(JNCI 2009, 101: 984 - 92)
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Prostate cancer

African Americans are more likely to be diagnosed with Aggressive Prostate

Cancer

Nearly normal cells

Some abnormal cells
loosely packed

Many abnormal cells

Very few normal cells left

Completely abnormal cells
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Genetic susceptibility

Racial differences in prevalence of 8g24 prostate cancer susceptibility variants (~ 50%)
Admixture mapping identified 824 as a locus of increased risk for African-American
men when compared to European-American men (PNAS 2006, 103: 14068-73)

Risk alleles are more common among African-American men, leading to the highest
population attributable risk conferred by 8924 in this population (Nat Genet 2007, 39:
638 —44 & 954 — 6)

Excess of African ancestry at 824 (Hum Genet 2009 Nov;126(5):637-42)

Risk variants rs114798100 and rs111906923 are only found in men of African descent
(JNCI 2016 108 (7))

Racial differences in prevalence of 17921 prostate cancer susceptibility variants (~ 10%)
Risk alleles of a new locus, rs7210100 are more common in populations of African
descent (Nat Gen 2011, 43: 570-573)
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Germline genetics

Germline Genetics

» 8¢24 is associated with higher grade, more aggressive prostate cancers

# Risk alleles are more common among AA men, (Powell et al., J Urology 2010, 183:
1782 -7)

* Faster disease progression in AA men (vs. EA men) (Powell et al., ] Urology
2010, 183:1792 - 7)

Racial Differences in Prostate Cancer Aggressiveness

50- by Bg24 Status
I Non-Camer
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»Germline Genetics
Increased proportion of Native American ancestry is associated with increased risk of
childhood acute lympoblastic leukemic

Screening implications
Also related to treatment—Children with more than 10% Native American ancestry need
an additional round of chemotherapy to respond to the treatment (Yang et al., Nature

Genetics 2011 43(3); 237-241)

Ancestry informative markers provide a greater granularity to studying race in genetic
and genomics studies
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Somatic genetics

Somatic Genetics
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Somatic genetics

Somatic Genetics

Somatic Changes

. : 50- B ERG
* Global heterogeneity in acquired W PTEN
mutational events in prostate tumors; d B SPINK1
. : . ; . SPOP
Evidence of a different disease etiology? £ 30
(Cancer Res 2010, 70: 5207 - 12; Prostate 2011, 71: 489 20
- 97: Urology 2012, 80: 749 - 53, Clinical Cancer Res -
2014, 20: 4925 - 34) 10-
0=
EA AR

* High frequency of oncogenic TMPRSS2:ERG gene fusion events in European/European-
American patients (about 50%), intermediate frequency in African-American patients (24%-
31%), but rather uncommon in Asian patients (2%-16% among Chinese, Japanese patients)

¢ Common PTEN loss in European/European-American patients (30%-50%) but uncommon in
Asian and African-American patients (5%-15%)
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Somatic genetics

Somatic Genetics

* Breast, head and neck, and endometrial cancers of African Americans have higher
levels of chromosomal instability than those of European Americans

* The frequency of genetic alternations in the PI3K pathway in AA patients is lower

A
41 overall 41 Focal 41 Arm/Chromosome
BACA BACA @
3 3 ® S 31 3 a4 BRCA S
s s UCEC s -
= UCEC - KIRG a
S 21 KIRP g * MNSC S2 B — S2 ® o UCE:":SC
2 | xiRrce e ® g -
1 1- A 1
0 10 4
02 o
0 0 30 30 o<. | 8
-0.1 0 0.1 — 0.1 0 0.1 burden 0.1 0 0.1 burden

Effect size (AA vs EA) Effect size (AA vs EA) Effect size (AA vs EA)

Cancer Cell 2018 34(4):549-560
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Transcriptome, molecular subtype

Transcriptome, molecular subtype

* Population differences in molecular subtypes and disease grade

* Race/ethnic disparity in prevalence of basal-like/triple-negative breast tumors
(JAMA 2006, 295: 2492 — 2502; ) Clin Oncol 2009, 27: 4514 — 21; CEBP 1994, 3: 127-135)

Table 3 Relpnve odds of specilic bamor characienstics among black beeast cancer patients compared with whites

Black White Crude Adjusted*
Varables - - - ———— - - — e - . -
n N n % ORrR a95% Q) OR a95% Q)

Nuchear atypia

1 153 30.7 218 47 8 1.00 1.00

2 263 §2.7 187 410 2.00 (1.52-2.65) 1.90 (1.42-2.55)

3 &3 166 51 1.2 2.32 (1.55-3.47) 1.97 (1.27-3.04)
Milotic activity

1 249 50.6 291 4.7 1.00 1.00

2 154 33 115 256 1.57 (1172100 1.47 (1.08-2.00)

3 89 18 44 98 2,36 (1.59-3.520 208 1.34-3.14)
Tubsular farmason ™

None or few 77 776 266 6319 1.00 1.00

Moderane and well 109 224 150 I 0.5 0. 38-0.69) 05> 10.42-0.77)
Grade

1 109 21.8 129 184 1.00 1.00

2 295 590 262 5r.7 133 10.98-1 81 1.19 10.87-1 64)

3 96 192 63 139 1.80 20271 1.58 {1.02-2.45)
Estrogen recepior

Negative and borcker 185 445 143 6.7 1.00 1.00

Positive PN 555 247 633 072 10.55-0.96) 078 40.58-1.05)
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Molecular subtype

Molecular subtype

Asscciation between race and breast cancer survival
among molecular subtypes

Relative Risk
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However, breast cancer
survival disparity in US is
irrespective of some tumor

subtypes (JNCI 2009, 101: 993-
1000)
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Transcriptome

Transcriptome
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Cell biology

Cell biology

e |dentification of an Interferon signature in prostate cancer tumors from
African American men

e The signature is linked with a germline mutation

A AA Tumors (n = 33) EA Tumors (n = 36)

ryrane resposae,
sbhoMyrrphocy™ sctivaton
=G

)OS
'Nou fuferrse paTraeys

Tabde ). WFNLS 1S368234815-AG allele is assodated with ocarxrence of IRDS in prostate tumors
IFNLY genotype, N (%) Fishers exact test OR

Al tumors, W — 44 TT/TT or TT/AG \G/AG el Adusted OR (95% CN*
ROSnegative 23 (92%) 2 (B%) < 0.001 B 727-906)
ROS-positive 8 (42%) N (S8%)

Unly tumors from AA men. n 25
ROS-negative 6 (75%) 2 (25%) 0.04 82 (11-604)
ROS-positive 4 (27%) N {73%)

*Adjusted for age at diagnosis and pathological stage.

Wallace.... Ambs, Cancer Res 2008, 68: 927— 36

Tang...... Ambs Clin Cancer Res. 2018.
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Racial differences

Racial differences in the response to immunotherapy

PROCEED Trial: Evaluation of sipuleucel-T immunotherapy for
asymptomatic/minimally symptomatic metastatic castration-resistant prostate cancer

TABLE 2. Final Primary Multivariable Analysis of
Owverall Survival in PROCEED

Basalna Covariate HR (95% C1) P
Log PSA (ng/mL) 1.22 1.96-1.27) <001
Hamogiobin, per g/dl increase 057 NE3-0.81) -0
. - - COG parformancs statu 1.22 (1.05-1.4 000
11.6% were African American e T mem, =l S o
Apo lyl, »modian vs <modan 1.30 (1.121.80¢ <001
. N . Faca, white va gll othara 1.64 1.30-2.06} < .00
Race was a significant independent Time since diagnosis (y], »median vs cmedian 072 (0.62-0.83) 001
z - Lymph node only motastasos, yos vs no 070 063000 044
pledlCtOf of survival Vieoarg! melastases, any va nona 1.30 0.85-1.78) oS
Frior cocaetaxslcabaznaxal, yas ws no 154 1.251.90) < 0o
Pror abiratorona/onzaiutamide, yos vs no 1.53 (1.981.27) <01

Aborowations: AL P, alkalna phasphatasas; Cl, corfidance intarval; ECOQG,
Eastorn Cooperatne Oncology Group; HR, hazard rabo; PROCEED,
PROVENGE Rogsstry for the Obscevation, Coliecbion, and Evaluation of
Expariance Data; PSA, proatata-apecitic antigan.

"Muttivanabie Cox modsiing.

Higano et al., Cancer 2019 online
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Health disparities

Health Disparities in the United States

Racial differences in life
expectancy in the United States Contributing Factors

Black-\Whie Life Espectoncy Gap
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Adapted from JAMA 2007 297:11 1227
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Health disparities in the U.S.

Health Disparities in the United States

Contributing Factors

* Complex web of factors that
contribute to disparities in

¥ Cancer
incidence and survival ® Infectious
Diabetes
* Host (biology)
* Environment (SES, geography)
« Behavior (smoking, diet, beliefs)
Cardiovascular
W Cancer
N Infectious
Diabetes

Adapted from JAMA 2007 297:11 1227
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Key determinants

Key determinants of disparities

Fignare 1.

Disparities in + Disparities in
Disease Incidence Case Farality

Disparities in
Mortality

Cumulative Risk vs. Protective Factors

1

Quality Health Care

x ¥ Access
Lirrlizarrivn
Host + Environment + Behavior
Socioplysical— . -~
Crenotype Az and Flowsang Craaliny, 5"“-“"3_' o
TEEmmssmsms s Social Belanomships, etc. Inactivety.
Stresy ) ) Dret, et
Educarion Economic—
Foand Sapply, Jobs, Poverty,
'\‘_-— Daicrmanation, i, _//

l

Political and Ecopomic Struciares

Fory daxlerminants of healh dispantios.




